Control of the LexA regulon by pH: evidence for a reversible inactivation of the LexA repressor during the growth cycle of Escherichia coli.
The LexA repressor controls the expression of several genes, including lexA, recA, and sfiA, which are induced when exponentially growing bacteria are exposed to DNA-damaging agents. Induction of this so-called SOS response takes place while LexA is cleaved in a reaction that requires the RecA protein and damaged DNA. We have shown that large fluctuations in the cellular concentration of the LexA repressor and in the rate of transcription of the sfiA gene also occur spontaneously during bacterial growth in complex medium such as LB. The possibility that changes in external or internal pH may explain these fluctuations has been explored. A consistent pattern was established whereby conditions leading to either increased or decreased pH were associated with altered expression of the lexA and sfiA genes. These data can be explained by a model in which the LexA repressor exists in either of two forms in equilibrium: a form favoured at homeostatic internal pH, which has a low affinity for the operators of LexA-controlled genes; and a form accumulated in response to a transient decrease in internal pH, which has a high affinity for operators.